Pavlovian conditioning is commonly used to investigate the mechanisms of fear learning. Because the WistarKyoto (WKY) rat strain is particularly stress-sensitive, we investigated the effects of a psychological stressor on sleep in WKY compared to Wistar (WIS) rats. Male WKY and WIS rats were either fear-conditioned to tone cues or received electric foot shocks alone. In the fear-conditioning procedure, animals were exposed to 10 tones (800 Hz, 90 dB, 5 s), each co-terminating with a foot shock (1.0 mA, 0.5 s), at 30-s intervals. In the shock stress procedure, animals received 10 foot shocks at 30-s intervals, without tones. All subjects underwent a tone-only test both 24 h (Day 1) and again two weeks (Day 14) later. Rapid eye movement sleep (REMS) continuity was investigated by partitioning REMS episodes into single (inter-REMS episode interval N 3 min) and sequential (interval ≤ 3 min) episodes. In the fear-conditioned group, freezing increased from baseline in both strains, but the increase was maintained on Day 14 in WKY rats only. In fear-conditioned WKY rats, total REMS amount increased on Day 1, sequential REMS amount increased on Day 1 and Day 14, and single REMS amount decreased on Day 14. Alterations were due to changes in the number of sequential and single REMS episodes. Shock stress had no significant effect on REMS microarchitecture in either strain. The shift toward sequential REMS in fear-conditioned WKY rats may represent REMS fragmentation, and may provide a model for investigating the neurobiological mechanisms of sleep disturbances reported in posttraumatic stress disorder.
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Introduction
Posttraumatic stress disorder (PTSD) is an anxiety disorder that can develop after a terrifying experience (American Psychiatric Association, 2000, DSM-IV-TR). The diagnosis of PTSD requires that the individual has been exposed to a traumatic event and has experienced symptoms, for at least one month, within each of three symptom clusters, reexperiencing, avoidance, and hyperarousal (American Psychiatric Association, 2000, DSM-IV-TR). It has been argued previously that the sleep disturbance in PTSD is the hallmark of the disorder (Ross et al., 1989) , entering into the diagnostic criteria twice: 1) as hyperarousal in the form of insomnia, and 2) as re-experiencing the traumatic event in the form of repetitive nightmares. A greater number of REMS interruptions has been observed in PTSD patients (Breslau et al., 2004; Habukawa et al., 2007; Mellman et al., 2002) , and increased REMS phasic muscle activity has been reported in combat veterans with PTSD (Mellman et al., 1997; Ross et al., 1994a,b) .
Animal models have been widely used in behavioral research to exploit genetic differences in key components of the stress response, such as anxiety-like behavior and hypothalamo-pituitary-adrenal axis (HPA) function (Shepard and Myers, 2008) . Pavlovian conditioning is commonly used in rodent studies to investigate mechanisms involved in associative learning. For example, cued fear conditioning (CFC) utilizes the pairing of a neutral conditioned stimulus (CS), a tone for example, with an aversive unconditioned stimulus (US), such as an electric foot shock, so that the CS acquires fear-inducing properties similar to those produced by the aversive stimulus. In rodents, alterations in rapid eye movement sleep (REMS) have been proposed as a sensitive index of fear conditioning (Jha et al., 2005; Pawlyk et al., 2005 Pawlyk et al., , 2008 Sanford et al., 2003 
